Occupational Tumours of the Renal Pelvis and Ureter Arising in the Dye-making Industry The pathology and treatment of tumours of the ureter have been extensively reviewed by Mortensen & Murphy (1950) , Abeshouse (1956) and McIntyre et al. (1965). It is therefore worth while considering the oetiology of these tumours and in particular reviewing their incidence amongst occupational tumours of the urinary tract arising in the dye-making industry.
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The primary ureteric tumour is usually defined as one arising in the ureter, unaccompanied by tumour formation in the renal pelvis or calyces. Whilst this may be convenient for describing methods of treatment, from the aetiological point of view it has great limitations and is artificial. It is also noteworthy that, in almost all discussions on primary ureteric tumours, sooner or later one hears that some of these tumours were preceded or accompanied by similar tumours in the bladder. In other cases accompanying small tumours in the renal pelvis have been attributed to retrograde implants.
The mucous membranes of the bladder, the ureter, the renal pelvis, calyces and collecting tubules have a common embryological origin and similar functional features; Melicow (1945) has introduced the apt term 'urothelium' to cover this membrane. It is therefore not surprising that primary tumours arising anywhere from this tissue should show a similar range of structure and behaviour; from an aetiological point of view one might also expect a similar response to carcinogens. The upper and lower urinary tracts do have some difference in function and it is therefore reasonable to consider the tumours arising in the renal calyces, pelvis and ureter separately from those in tlhe bladder.
A review of occupational tumouLrs of the urinary tract occurring in the dye-making industry, collected by the late J B Macalpine and myself, was presented to this Section in 1959 (Poole-Wilson 1960). Since then further cases have been added to the series. During the period 1929-67 a total of 249 tumours were recorded: 246 primary vesical, one primary renal and 2 primary ureteric tumours. All these men who worked at one or other of three factories manufacturing dyes, have been in contact with either one or a combination of the following carcinogens: alpha-naphthylamine, beta-naphthylamine, benzidine or magenta.
It is evident from this series that the appearance of tumours in the upper urinary tract prior to their appearance in the bladder is extremely unusual. Amongst the 246 men with primary vesical tumours 22 (8-9 O) developed renal or ureteric lesions; there were 17 renal, one ureteric and 4 renal and ureteric tumours. In 4 of these patients renal or ureteric lesions subsequently developed on the other side. If to these 22 men are added the 3 developing primary tumours, there is a total of 25 men (10 0) lower end of a ureter and giving rise to a silent kidney.
The latent period: Between exposure to a urinary carcinogen and the appearance of a vesical tumour there is a latent period which may extend to 25 years or more. Of the 25 men with upper urinary tract tumours in three instances the tumours were primary; in two vesical and upper urinary tract lesions were present concurrently at their first examination; in the remaining 20 there was a further latent period between the detection of the vesical tumours and the appearance of the upper tract lesion. The longest further latent period was 19 years and the average 10-3 years. Apart from the exposure of the vesical mucosa to a larger volume of urine, there is at present no explanation for this disparity; however, many renal and ureteric lesions are present for a considerable time before detection. In one patient in this series the slow growth of a renal pelvic tumour was observed over a period of five years. It would also appear that the prolongation of life resulting from the successful treatment of vesical tumours will lead to the discovery of an increasing incidence of tumours in the upper urinary tract.
Site of the secondary tumours: The preponderance of renal pelvic and calyceal tumours over those in the ureter is curious and unexplained. In 4 patients renal or ureteric lesions subsequently developed on the other side.
Natrlle of the tumour: The tumours consisted of benign papillomata, papillary and invasive carcinomata. There is some evidence that seedling tumours may develop in the ureter and bladder. Multiple tumours on the whole appear to be of multicentric origin.
Treatment: Of the 25 patients with renal and ureteric tumours the lesions in 4 were discovered at post-mortem. On account of the extent of either the bladder or upper urinary tract lesion 5 men were considered unsuitable for any operative treatment. The treatment of the remaining 16 is shown in Table 1 . Nephroureterectomy is the most suitable procedure when the tumour is present in the renal pelvis, calyces or all but the lowermost portion of the ureter. Prior to operation one must ensure that there is no evidence of tumour on the other side. In 2 patients tumours subsequently developed on the opposite side. In view of this hazard, when a tumour is confined to the lowermost portion of a ureter there is justification for carrying out excision of the affected segment with a cuff of bladder wall, and reimplanting the ureter into the bladder.
Results of treatment: Of the 3 patients treated by nephrectomy one is alive ten years later; one suffering from an invasive transitional cell carcinoma of the renal pelvis died six months later; the third died after a year from metastatic deposits in the para-aortic glands. Of the 10 patients with unilateral lesions treated by nephroureterectomy 5 are alive 91, 9, 9, 81 years and 7 months after operation. Four are known to have died 10 years, 34 months, 30 months (coronary thrombosis) and 6 months after operation; one is at present untraced. Both the patients who developed further lesions on the other side are dead. The patient in whom the lower end of the second ureter was excised survived one year; the patient treated by diathermy of the papilloma in his remaining renal pelvis died one month later.
